Enzymological studies on the biosynthesis of N-acylethanolamines.
Ethanolamides of different long-chain fatty acids constitute a class of endogenous lipid molecules generally called N-acylethanolamines (NAEs). They contain N-arachidonoylethanolamine (anandamide), N-palmitoylethanolamine, and N-oleoylethanolamine, which receive considerable attention because of their actions as an endogenous cannabinoid receptor ligand (endocannabinoid), an anti-inflammatory substance, and an appetite-suppressing substance, respectively. Identification of their biosynthetic routes in animal tissues and molecular characterization of the enzymes involved are essential for better understanding of physiological importance of NAEs as well as development of enzyme inhibitors as possible therapeutic drugs. In the classical "transacylation-phosphodiesterase pathway", NAEs are formed from glycerophospholipids via N-acylphosphatidylethanolamine (NAPE), an unusual derivative of phosphatidylethanolamine with a third acyl chain attached to the amino group, by sequential catalyses by Ca(2+)-dependent N-acyltransferase and NAPE-hydrolyzing phospholipase D. However, recent studies reveal that NAE-generating pathways are more complex than presumed before. In this review article, we will focus on recent findings regarding mammalian enzymes that are involved or might be involved in the biosynthesis of NAEs.